Background: Japan has become the world's most aged country. The percentage of elderly people in Japan is estimated to reach 25.2% in 2013, and the number of patients with dementia is estimated to reach 2.5 million in 2015. In addition to its deterioration of physical function and activities of daily living (ADL), behavioral and psychological symptoms of dementia (BPSD) often become major clinical problems, greatly annoying patients and their caregivers. In Japan, we utilize wards for elderly patients with dementia (WEDs) for BPSD treatment. However, there are few studies investigating the effectiveness of treatment in a WED. In such treatment, physical complications are a challenge physicians must overcome while treating BPSD and safely returning patients home or to the institutions in which they live. Therefore, we investigated the effectiveness of treatment in a WED, focusing on physical complications. Methods: The subjects were 88 patients who were admitted to and discharged from a WED. Severity of dementia, basic ADL, and BPSD were investigated using the Clinical Dementia Rating, Physical Self-Maintenance Scale (PSMS), and Neuropsychiatric Inventory. Differences in characteristics between patients discharged from the WED because of physical complications and all other patients were also examined. Results: We found significant improvements in the PSMS score and decreases in delusions and sleep disturbances in all patients. Patients discharged from the WED because of physical complications had significantly greater severity of dementia at discharge compared to all other patients. Conclusion: Treatment in a WED seems to be effective for BPSD and ADL, but care should be taken regarding physical complications, especially in patients with advanced dementia.
Introduction
According to the White Paper on the Aging Society, Japan became the world's most aged country in 2005, overtaking Italy in terms of the rate of elderly people, and is expected to enter an era of an "unprecedented" aging society in the future. 1 The estimated rates of elderly people are 31.6% for 2030 and 39.9% for 2060. 2 The prevalence of dementia has increased as people are aging, 3, 4 and patients with dementia are projected to number 2.5 million in 2015 and 3.2 million in 2025. 5 During the course of illness, behavioral and psychological symptoms of dementia (BPSD) often become major clinical problems for patients and their caregivers, and sometimes lead to hospitalization. To treat BPSD, special wards for elderly patients with dementia (WEDs) were introduced in Japan in 1988. The staff in these wards constitute a multidisciplinary team comprising Number of times this article has been viewed a psychiatrist, experienced nurses, an occupational therapist (OT), and a psychiatric social worker (PSW) or psychologist. Each professional evaluates the patients and provides treatment based on their specialty, such as medication, care and nursing, coordination of social circumstances, recreation, and group psychotherapy.
Several studies have shown the effectiveness of BPSD treatment at special acute units for people with dementia in Western countries. 6, 7 In contrast, few studies have examined the course of BPSD during a stay in a WED in Japan. Therefore, we conducted a retrospective analysis of patients who were admitted to a WED, with a focus on physical complications, because these often interrupt treatment and lead to transfer to another hospital. 8 Ukai et al 9 and Ukai and Mizuno 10 found a high frequency of physical complications in a WED that required treatment by specialists of other medical departments, and Ono et al 11 reported that physical complication was a predictor of a longer stay in a WED. Therefore, to identify risk factors related to physical complications, we compared the characteristics of patients transferred to another hospital or ward because of physical complications with those of all other patients. In addition, we investigated the effect of the use of antipsychotics on dementia severity, basic activities of daily living, and BPSD.
Methods

Subjects and procedure
We performed a retrospective chart review of 88 patients with dementia who were admitted to the WED at Umibeno-mori Hospital, Kochi, Japan between June 1, 2008 and May 31, 2009 and were discharged by January 1, 2010. The WED staff consists of a full-time psychiatrist, experienced nurses, a full-time OT, and a full-time PSW. In the WED, treatment includes medication and education about dementia and BPSD provided by the psychiatrist, care and nursing by the experienced nurses, preparation of social support by the PSW, and rehabilitation by the OT. The Umibeno-mori Hospital WED provides patients a familiar environment in addition to medication. For example, there are kitchens and a living room with televisions and sofas. Tansu (Japanese traditional cabinets) and tatami (Japanese traditional mats) are in patients' private rooms, and staff members put on casual clothing so as to provide patients a homelike atmosphere in an attempt to moderate their anxiety, strain, and wariness. Moreover, patients are provided with recreational activities such as hiking and tea groups so that they can have an enjoyable time and keep a regular daily rhythm, to prevent disuse syndrome, and to moderate BPSD. We provide group psychotherapy such as life reviews to stimulate their cognitive functions. Above all, since there are only elderly patients in the WED, conversation and communication happen naturally between them. All patients were admitted from home, an institution, or other wards at Umibeno-mori Hospital or other hospitals and were discharged to home, an institution, or other wards or hospitals.
We made the final diagnosis of dementia at discharge based on the text version of the fourth edition of Diagnostic and Statistical Manual of Mental Disorders (DSM-IV-TR). 12 Standardized clinical diagnostic criteria were used to characterize the type of dementia. Diagnoses of Alzheimer's disease (AD), vascular dementia, dementia with Lewy bodies (DLB), and frontotemporal dementia (FTD) were made in accordance with NINCDS-ADRDA, 13 NINDS-AIREN, 14 and DLB consensus criteria described by McKeith et al, 15 and FTD consensus criteria described by Neary et al, 16 respectively. Demographic and clinical data were collected from charts. The severity of dementia was evaluated using the Clinical Dementia Rating (CDR), 17 basic ADL was determined using the Physical Self-Maintenance Scale (PSMS), 18 and the presence of BPSD was established using the Neuropsychiatric Inventory (NPI) 19 at admission and discharge. The CDR is an observation scale for the assessment of six domainsmemory, orientation, judgment, community affairs, home and hobbies, and personal care -with scoring as follows: CDR 0, healthy; CDR 0.5, questionable dementia; CDR 1, mild dementia; CDR 2, moderate dementia; and CDR 3, severe dementia. The PSMS consists of six items on the performance of the physical activities of using the toilet, self-feeding, selfdressing, self-grooming, self-ambulating, and self-bathing, with a lower total score indicating more ADL impairment. The NPI is a clinical instrument with which the caregiver evaluates the patient's 12 domains of neuropsychiatric symptoms in dementia: delusions, hallucinations, agitation, depression, anxiety, euphoria, apathy, disinhibition, irritability, aberrant motor behavior, sleep disturbances, and eating problems.
All chart reviews were performed by one rater (ST). The interrater reliability was established through independent rating by a skilled rater (NA) of 10 randomly sampled subjects. The interrater intraclass correlation coefficients were 0.96 and 0.96 for the CDR and 0.80 and 0.76 for the PSMS at admission and discharge, respectively, and the kappa statistics for each NPI subscale were 0.8-1.0. This study was approved by the Umibeno-mori Hospital ethical committee and was performed in compliance with the principles of the Declaration of Helsinki. Patient records were used carefully and anonymously.
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Statistical analysis
To investigate the effectiveness of treatment in the WED, we compared the scores for the CDR and PSMS and the presence of each NPI subscale at admission with those at discharge via a Wilcoxon signed rank test and a χ 2 test. We also compared the characteristics of patients transferred to other wards or other hospitals because of physical complications with those of all other patients by using a Mann-Whitney U-test for continuous variables and a χ 2 test for categorical data. In addition, we compared the CDR and PSMS scores and the number of patients with BPSD both at admission and discharge between patients who were prescribed antipsychotics and those who were not prescribed antipsychotics by using a Mann-Whitney U-test for continuous variables and a χ 2 test for categorical data. Data were analyzed using SPSS (v12.0 J) for Windows (IBM Corporation, Armonk, NY, USA). A P-value , 0.05 was considered significant. A Bonferroni correction was used to correct for multiple comparisons.
Results
The characteristics of the 88 patients (44 males, 44 females) are shown in Table 1 . AD was the most common diagnosis (AD, 61%; vascular dementia, 18%; DLB, 5%; FTD, 1%; others, 17%). Psychotropic prescriptions did not differ significantly at admission and discharge. About half of the patients were prescribed antipsychotics at admission. The number of patients with some physical complications increased slightly at discharge. At admission, there were no patients with severe physical complications requiring treatment at other wards or hospitals, but about one-third of patients had severe physical complications at discharge.
The PSMS score at discharge was significantly higher than that at admission, whereas the CDR score did not change significantly (Table 2) . Regarding the presence of each NPI item (Figure 1) , about 33% of patients had agitation, aberrant motor behavior, and sleep disturbances at admission. At discharge, there were large decreases in the percentages of patients with delusions and sleep disturbances and decreases in other NPI items, except for depression, euphoria, and irritability. Table 3 shows a comparison of the characteristics of 29 patients transferred to other wards or hospitals because of physical complications and 59 patients discharged without severe physical complications from the WED to home, an institution, or another ward or hospital. There was a significant difference in the CDR score at discharge between these groups, but not for other characteristics, including the use of antipsychotics. Table 4 shows the comparison of the CDR, PSMS scores, and the number of patients with BPSD between patients who were prescribed antipsychotics and those who were not prescribed antipsychotics at admission and at discharge. There were no significant differences; however, the CDR scores of patients who were prescribed antipsychotics tended 
Discussion
In this study, we used a retrospective chart review to investigate the utility of treatment in a WED and the characteristics of patients related to physical complications. The WED treatment significantly improved basic ADL and tended to decrease most BPSD, especially delusions and sleep disturbances. Patients transferred to other wards or hospitals because of physical complications had higher CDR scores at discharge. These results show the value of treatment in a WED and also indicate a relationship between the severity of dementia and the occurrence of physical complications. The improvement of BPSD through treatment of elderly people with dementia in special care units has been shown in previous studies, in which Bellelli et al 6 found an overall reduction in behavioral disturbances and Colombo et al 7 showed significant improvement of each element of BPSD. Our results are consistent with these studies and suggest that the treatment provided in a WED in Japan is effective in ameliorating BPSD. In regard to the reduction effect for delusions and sleep disturbances, we first considered the direct effects of medications. Second, as we explained in the 20 reported that the main cause of admission to a special acute care unit for elderly people with dementia was aggressiveness and that the frequencies of wandering and sleep disorders were high. Ono et al 21 found that the major causes of admission to the WED were violence and wandering in men and wandering and care distress in women. In this study, the rates of agitation, aberrant motor behavior, and sleep disturbances were higher than those for other NPI items at admission, and these symptoms had decreased at discharge. This finding suggests that treatment in a WED addresses the symptoms that are mainly responsible for admission to the WED. However, many symptoms were still present at discharge, which indicates the importance of reducing BPSD further and supporting caregivers for coping with patients with dementia and BPSD.
Regarding the treatment itself, about half of the patients were prescribed antipsychotics both at admission and discharge. This suggests the persistent use of antipsychotics for BPSD in Japan, even after reports of an increased risk of mortality with the use of antipsychotics in people with dementia. 22, 23 The rate of use of antipsychotics did not differ significantly between patients transferred to other wards or hospitals because of physical complications and other patients; however, the CDR scores of patients who were prescribed antipsychotics tended to be worse than those of patients who were not prescribed antipsychotics at discharge. We consider it is possible that side effects of antipsychotics, such as anticholinergic and sedative effects, cause cognitive impairment in patients with dementia; we should thus prescribe antipsychotics carefully and make an effort to reduce the number of antipsychotic prescriptions we write. In contrast, we found a significant improvement in ADL. Thus, the multidisciplinary approach to the maintenance of ADL during the WED stay, including rehabilitation conducted by an OT, appears to be effective and may even improve ADL. Relatively shorter lengths of hospitalization may also have contributed to this result, since Yoshie et al found improved ADL levels for patients hospitalized for less than 1 year. 24 Collectively, our results indicate that treatment in a WED is effective for ameliorating BPSD without worsening ADL.
About one-third of the patients had severe physical complications that led to referral to other wards or hospitals. The prevalence of severe physical complications is comparable to that in a previous report. 25 Patients discharged because of physical complications had more impaired cognitive disorders than other patients. Physical complications have often been shown to be a common and serious problem in elderly patients with dementia. For example, Mitchell et al reported that pneumonia, febrile episodes, and eating problems were frequent complications in patients with advanced dementia and were associated with high 6-month mortality rates. 26 We should interpret the results in this study carefully, because it is possible that physical complications themselves cause cognitive impairment to patients with dementia. However, we believe that this study adds some knowledge about the relationship between physical complications and dementia severity, and we suggest that care should be taken regarding 29 found that almost 85% of patients in wards specifically used for dementia treatment stayed for more than 91 days. The short length of hospitalization in this study might be due to the close relationships between the hospital and nearby institutions, which allow the relocation of patients to these institutions after BPSD improvement. Thus, social work is important to maintaining the function of a WED as an acute treatment unit for BPSD.
The results of this study must be interpreted with caution according to several limitations. First, it might be difficult to generalize the results of this study because there might be a slight difference between treatment in our hospital and in other hospitals. However, the aim and standard treatment in the WED is basically common in Japan based on regulation of WEDs, and we provided general treatment in the WED at Umibeno-mori Hospital. Second, the study was conducted retrospectively, and data obtained from chart reviews, physicians' estimations, and nurses' reports might be inaccurate. Third, the sample size was small. Fourth, the relationship between the severity of dementia and the occurrence of physical complications is controversial in this study, as described above. Fifth, different characteristics of patients with dementia (eg, ADL and BPSD) and their diagnosis might confound the treatment's effectiveness. Furthermore, we evaluated only the presence of BPSD and did not consider BPSD severity.
Conclusion
The present results suggest that treatment in a WED improved the ADL of patients with dementia and BPSD, particularly in terms of delusions and sleep disturbances. Patients who were discharged from the WED for treatment of severe physical complications had more impaired cognitive disorders compared to those who were discharged without severe physical complications. Since there have been few studies investigating the state and effectiveness of WEDs in Japan, we believe that this study adds some knowledge about the treatment provided by WEDs. Multicenter prospective studies are necessary to examine the effectiveness of treatment in a WED in a large number of patients with dementia whose characteristics are matched at baseline.
